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(54) Reception circuit for cellular telephone 

(57) A reception circuit for a cellular telephone ac- 
cording to the present invention shares the use of a code 
division multiple access system and a frequency divi- 
sion multiple access system, comprises: an amplifier cir- 
cuit (3) at the forefront stage; a bypass circuit (23) con- 
nected to the amplifier circuit at the forefront in parallel 
therewith, having lower gain than the amplifier circuit at 
the forefront stage; and a common processing circuit 



(36) connected to the latter stages of the amplifier circuit 
at the forefront and the bypass circuit, and when the lev- 
el of a receivied signal is not higher than predetermined 
voltage, induces the received signal to the processing 
circuit through the amplifier circuit at the forefront while 
when the level of the received signal exceeds the pre- 
determined voltage, the received signal is induced to the 
processing circuit through the bypass circuit. 
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Description 

The present invention relates to a reception circuit 
lor a cellular telephone which shares the use of both a 
code division multiple access system and a frequency 
division multiple access system, and more particularly 
to a peripheral circuit including a low noise amplifier cir- 
cuit in a reception circuit. 

With reference to Fig. 3, the description will be 
made of a part of a conventional reception circuit for so- 
called dual-mode cellular telephone, for which two sys- 
tems: code division multiple access system and fre- 
quency division multiple access system can be used. 

In Fig. 3, the cellular telephone is capable of trans- 
mitting to and receiving from a base station by either the 
code division multiple access system (hereinafter, 1 re- 
ferred to as CDMA mode), or the frequency division mul- 
tiple access system (hereinafter, referred to as FM 
mode). A transmission signal from a transmission circuit 
41 is transmitted Irom an antenna 43 toward a base sta- 
tion (not shown) through an antenna multiplexer 42, 
while a transmission signal from a base station (not 
shown) is received by the antenna 43. and is inputted 
to a reception circuit 44 through the antenna multiplexer 
45. 

A transmission signal (received signal of the cellular 
telephone) from a base station (not shown) has a fre- 
quency of a band of 880 MHz, and within this band, a 
frequency for use is allocated according to the respec- 
tive mode. Also, a band width occupied by one call chan- 
nel is nearly 1.23 MHz in the CDMA mode, and nearly 
30 KHz in the FM mode. Transmission signals in these 
two modes are always inputted to the antenna 43 in a 
mixed state. 

Next, the reception circuit 44 will be described be- 
low. A received signal of a nearly 880 MHz band inputted 
through the antenna multiplexer 42 is amplified by a low 
noise amplifier circuit 45, thereafter passes through a 
SAW filter 46, and is inputted to a mixer circuit 47, 
whereby they are converted into an intermediate fre- 
quency of nearly 85 MHz. After being amplified by next 
intermediate frequency amplifier circuits 48 and 49 (two- 
stage structure is shown here) , a sound signal is 
fetched by a demodulator circuit (not shown) and the 
like, connected to the latter stages of these intermediate 
frequency amplifier circuits 48 and 49. 

The intermediate frequency signal is detected by 
the demodulator circuit (not shown) connected tothe lat- 
ter stages of the intermediate frequency amplifier cir- 
cuits 48 and 49, and this detected voltage is supplied to 
the intermediate frequency amplifier circuits 48 and 49 
through an AGC voltage terminal 50 as AGC voltage. In 
this respect, between the antenna multiplexer 42 and 
the low noise amplifier circuit 45, there is provided an 
impedance matching circuit 53 consisting of inductors 
51 and 52 which are connected to each other in a L- 
character shape so as to match output impedance of the 
antenna multiplexer 42 and input impedance of the low 



noise amplifier circuit 45'. 

The low nbise amplifier circuit 45 is constituted by 
amplification elements such as bipolar transistor 54, 
fixed bias voltage is applied to its base, and a common- 
5 emitter type is used. A received signal amplified by the 
transistor 54 is fetched from the collector of the transis- 
tor 54 through a coupling capacitor 55 and is inputted to 
the SAW filter 46. 

In the cellular telephone system, a signal level 

10 transmitted from a base station to a cellular telephone, 
which is a mobile station, is always constant. For this 
reason, if the cellular telephone is far away from the 
base station, the received signal level becomes low, but 
the received signal level becomes high in the vicinity of 

*5 the base station to the contrary. The level of a signal 
transmitted from the base station is maintained on a suf- 
ficient level so that it can be received even by a cellular 
telephone at a distant place. Accordingly, the reception 
circuit 44 for a cellular telephone has a great dynamic 

20 range (nearly 80 dB) so as to receive a low-level signal 
to a high-level signal without distortion. To this end, the 
reception circuit 44 controls the gain of the intermediate 
frequency amplifier circuit 48 and 49 constituted by a 
predetermined number of stages with AGC voltage so 

25 as to withstand this great dynamic range. 

On the other hand, in order that the level of a signal 
transmitted from a cellular telephone toward a base sta- 
tion may become constant on the base station side, the 
transmitted signal level is made high if the cellular tele- 

30 phone is far away from the base station, and is made 
low in the vicinity of the base station. For this reason, 
the transmission circuit 41 has also a great dynamic 
range (nearly 80 dB) so as to transmit a low-level signal 
to a high-level signal. 

35 As described above, a signal transmitted from the 
base station is transmitted at such a level as to be re- 
ceivable even by a cellular telephone at a distant place. 
Therefore, for example, if the cellular telephone is used 
in the vicinity of the base station, an exceedingly-high 

40 level signal will be received, and accordingly, the gain 
of the intermediate frequency amplifier circuits 48 and 
49 is reduced through AGC voltage from the AGC volt- 
age terminal 50, the level of a signal inputted to a de- 
modulator circuit and the like at the latter stage (not 

«5 shown) is made constant, and particularly the interme- 
diate frequency amplifier circuit 49 at the second stage 
and the subsequent circuits are adapted to cause no dis- 
tortion. 

If, however, a specified cellular telephone is used 
50 in a distant area from a base station, the reception level 
of a transmitted signal (hereinafter, referred to as a de- 
sired signal) from the base station becomes low, and 
therefore, AGC voltage, at which these intermediate fre- 
quency amplifier circuits 48 and 49 have the maximum 
55 gain, is supplied to these intermediate frequency ampli- 
fier circuits 48 and 49, resulting in that the intermediate 
" frequency amplifier circuits 48 and 49 enter an activated 
state with the maximum gain It, in such a state, there 
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exists another cellular telephone transmitting to and re- 
ceiving from the base station in a near district, this cel- 
lular telephone is transmitting a high-level signal (here- 
inafter, referred to as non-desired signal) and therefore, 
a high-level non-desired signal from another cellular tel- 
ephone will be inputted to the reception circuit 44 
through the antenna 43 of the specified cellular tele- 
phone. 

Therefore, the low noise amplifier circuit 45 ampli- 
fies both the desired signal and the non-desired signal 
at the same time, and yet the level of the non-desired 
signal is high. Accordingly, there arises a problem that 
great distortion due to mutual modulation will occur in 
this low noise amplifier circuit 45. Also, since the non- 
desired signal amplified by the low noise amplifier circuit 
45 is inputted to a mixer circuit 47 through the SAW filter 
46, great distortion due to mutual modulation occurs al- 
so in this mixer circuit 47. 

Further, since the specified cellular telephone gen- 
erates AGC voltage on the basis of the desired signal 
from the base station as described above, the interme- 
diate frequency amplifier circuits 48 and 49 operate in 
o a maximum gain state. To that end, the received signal 
amplified by the low noise amplifier circuit 45 and input- 
ted through the mixer circuit 47 will be further amplified 
by the intermediate frequency amplifier circuits 48 and 
49. Therefore, particularly, the operation of the interme- 
diate frequency amplifier circuit 49 at the latter stage will 
be saturated to cause more and more great distort icn, 
thus resulting in call impossibility in the worst case. That 
is, the receive interference will occur due to the non- 
desired signal from the another cellular telephone. 

Particularly when this specified cellular telephone 
is used in the CDMA mode, receive interference is more 
prone to occur than when it is used in the FM mode. As 
one of the reasons, it is considered that the band width 
of one call channel is large (1.23 MHz) in the CDMA 
mode and is small (30 KHz) in the FM mode. In other 
words, because when the band width of one call channel 
is large, it is probable that the frequency of mutual mod- 
ulation distortion caused by the existence of a non-de- 
sired signal from another cellular telephone is posi- 
tioned within the band of this call channel. 

Thus, even if in the vicinity of a cellular telephone 
in use, there may exist another cellular telephone, which 
is transmitting a high-level signal, the present invention 
is to prevent receive interference from occurring. 

In order to solve the above-described problem, the 
reception circuit for a cellular telephone according to the 
present invention shares the use of a code division mul- 
tiple access system and a frequency division multiple 
access system, comprises:, an amplifier circuit at the 
forefront stage; a bypass circuit connected to the ampli- 
fier circuit at the forefront in parallel therewith, having 
lower gain than the amplifier circuit at the forefront 
stage; and a common processing circuit connected to 
the latter stages of the amplifier circuit at the forefront 
and the bypass circuit, and when the level of a received 



signal is not higher than predetermined voltage, induces 
the received signal to the processing circuit through the 
amplifier circuit at the forefront while when the level of 
the received signal exceeds the predetermined voltage, 
s the received signal is induced to the processing circuit 
through the bypass circuit. 

Preferably, the reception circuit for a cellular tele- 
phone according to the present invention has an inter- 
mediate frequency amplifier circuit in the processing cir- 
10 cuit, and when AGC voltage for controlling the gain of 
the intermediate frequency amplifier circuit is not higher 
than the predetermined voltage, induces the received 
signal to the processing circuit through the amplifier cir- 
cuit at the forefront stage while when the AGC voltage 
is .exceeds the predetermined voltage, the received signal 
is induced to the processing circuit through the bypass 
circuit. 

The reception circuit may further comprise a first 
switching circuit provided on the input sides of the am- 
plifier circuit al the forefront stage and the bypass circuit; 
a second switching circuit provided on the output sides 
of the amplifier circuit at the forefront stage and the by- 
pass circuit; a comparator for outputting a high level sig- 
nal or a low level signal by comparing the AGC voltage 
with the predetermined voltage; and a switching circuit 
for controlling the first and second switching circuits in 
response to an output signal from the comparator. 

An embodiment of the invention may also be char- 
acterised in that the first switching circuit is constituted 
by a first switch diode and a second switch diode; the 
second switching circuit is constituted by a third switch 
diode and a fourth switch diode: the amplifier circuit at 
the forefront is provided between the first switch diode 
and the third switch diode; the bypass circuit is provided 
between the second switch diode and the fourth switch 
diode, and when the AGC voltage is not higher than the 
predetermined voltage, the first and third switch diodes 
are both caused to be in conduction, and the second 
and fourth switch diodes are both caused to be in non 
conduction, while when the AGC voltage exceeds the 
predetermined voltage, the first and third switch diodes 
are both caused to be in non-conduction, and the sec- 
ond and fourth switch diodes are both caused to be in 
conduction. 

Preferably, in the reception circuit for a cellular tel- 
ephone according to the present invention, the supply 
of supply voltage for operating the amplifier circuit at the 
forefront stage is stopped when the received signal is 
induced to the processing circuit through the bypass cir- 
cuit. 

The bypass circuit may be provided with attenuating 
means. 

Embodiments of the invention will now he de- 
scribed, by way of example only, with reference to the 
accompanying drawings, in which: 

Other objects, features and advantages of the 
present invention will be more apparent as the descrip- 
tion proceede taken in connection with the accompany- 
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ing drawings in which: 

Fig. 1 is an explanatory view showing a reception 
circuit for a cellular telephone according to the 
present invention; 5 
Fig. 2 is another explanatory view showing a recep- 
tion circuit for a cellular telephone according to the 
present invention; and 

Ftg. 3 is an explanatory view showing a reception 
circuit for a conventional cellular telephone. io 

Hereinafter the reception circuit for a cellular tele- 
phone according to the present invention will be de- 
scribed in conjunction with Figs. 1 and 2. First, in Fig. 1, 
the cellular telephone is capable of transmitting to and »5 
receiving from a base station by either the code division 
multiple access system (hereinafter, referred to as CD- 
MA mode) or the frequency division multiple access sys- 
tem (hereinafter, referred to as FM mode). A transmis- 
sion signal from a transmission circuit 1 is transmitted 20 
tiom an antenna 3 toward a base station (not shown) 
through an antenna multiplexer 2, while a transmission 
signal from a base station (not shown) is received by the 
antenna 3, and is inputted to a reception circuit 4 through 
the antenna multiplexer 2. 25 

A transmission signal (received signal of the cellular 
telephone) from the base station (not shown) has a fre- 
quency of a 880 MHz band, and within this band, a fre- 
quency for use is allocated according to the respective 
mode In the mean time, a band width occupied by one 30 
call channel is nearly 1 .23 MHz in the CDMA mode, and 
nearly 30 KHz in the FM mode. Transmission signals in 
these two modes are always inputted to the antenna 3 
in a mixed state 

Next, the reception circuit 4 will be described below. 35 
A received signal of a nearly 880 MHz band inputted 
through the antenna multiplexer 2 is inputted to a low 
noise amplifier circuit 8, which is an amplifier circuit at 
the forefront through one diode (first diode) 5 of a first 
switching circuit 7 consisting of a first switch diode 5 and 40 
a second switch diode 6 in which cathodes are connect- 
ed. Then, after being amplified by the low noise amplifier 
circuit 8, the received signal is inputted to a SAW filter 
1 2 through one diode (third switch diode) 9 of a second 
switching circuit 11 consisting of a third switch diode 9 45 
and a fourth switch diode 10 in which cathodes are con- 
nected. 

The received signal, which has passed through the 
SAW filter 12, is inputted to a mixer circuit 13 and con- 
verted into an intermediate frequency of nearly 85 MHz. so 
After being amplified by next gain-variable intermediate 
frequency amplifier circuits 14 and 15 (two-stage struc- 
ture is shown here), a sound signal is fetched by a de- 
modulator circuit (not shown) and the like connected to 
the latter stages of these intermediate frequency ampli- ss 
fier circuits 14 and 15. Also, the intermediate frequency 
signal is detected by a detection circuit (not shown) con- 
nected to the latter stages of the intermediate frequency 
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amplifier circuits 14 and 15, and this detected voltage is 
supplied to the intermediate frequency amplifier circuits 

1 4 and 1 5 through an AGC voltage terminal 1 6 as AGC 
voltage to thereby change its gain. 

The low noise amplifier circuit 8 is constituted in a 
common-emitter type using an amplification element 
such as a bipolar transistor 17, and applying fixed bias 
voltage to its base. A received signal amplified by the 
transistor 17 is fetched from its collector through a cou- 
pling capacitor 18 and is inputted to the SAW filter 12 
through a third switch diode 9 of the second switching 
circuit 11 . In this respect, between the anode of the first 
switch diode 5 in the first switching circuit 7 and the low 
noise amplifier circuit 8, there is provided a matching 
circuit 21 consisting of the first inductor 19 and the sec- 
ond inductor 20 which are connected in a L-character 
shape so as to match output impedance of the antenna 
multiplexer 2 with input impedance of the low noise am- 
plifier circuit 8. 

One end of the first inductor 1 9 and one end of the 
second inductor 20 are connected to each other in view 
of radio frequency, and this one end of the first inductor 
is connected to the anode of the first switch diode 5, and 
the other end of the first inductor is grounded in view of 
radio frequency. Also, the other end of the second in- 
ductor 20 is connected to the base of the transistor 17. 

On the other hand, there is provided a resistance 
22 between the anode of the other switch diode (second 
switch diode) 6 of the first switching circuit 7 and the 
anode of the other switch diode (fourth switch diode) 10 
of the second switching circuit 11 . By switching the first 
switching circuit 7 and the second switching circuit 11 . 
a received signal inputted through the antenna multi- 
plexer 2 is arranged to be either inputted to the SAW 
filter 12 through the low noise amplifier circuit 8, or in- 
putted to the SAW filter 12 through the resistance 22 
provided between the second switch diode 6 and the 
fourth switch diode 10. Accordingly, a signal transmis- 
sion line, in which the resistance 22 is provided, consti- 
tutes a bypass circuit 23 relative to the low noise ampli- 
fier circuit 8. Also, this SAW filter 12, the mixer circuit 
13, the intermediate frequency amplifier circuits 14 and 

15 and the like, which follow the SAW filter, constitute a 
processing circuit 36 in the latter stage which is common 
to the low noise amplifier circuit 8 and the bypass circuit 
23. 

In the cellular telephone system, the level of a signal 
transmitted to a cellular telephone, which is a mobile sta- 
tion, trom a base station is always maintained constant. 
For this reason, if the cellular telephone is far away from 
the base station, the received signal level becomes low, 
and becomes high in the vicinity of the base station to 
the contrary. However, the signal transmitted from the 
base-station is maintained at such a sufficiently high lev- 
el that even a cellular telephone at a distant place can 
receive. Therefore, the reception circuit 4 for the cellular 
telephone has a great dynamic range (nearly 80 dB) so 
that a low-level signal (nearly -105 dBm) to a high-level 
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signal (nearly -25 dBm) can be received without distor- 
tion. To that end, in order that the reception circuit 4 may 
withstand this great dynamic range, the gain of the gain- 
variable intermediate frequency amplifier circuits 1 4 and 
15 composed of a predetermined number of stages is 
controlled with AGC voltage. 

On the other hand, the level of a signal transmitted 
from the cellular telephone toward the base station is 
made high when it is faraway from the base station, and 
is made low when it is near to the base station so as to 
become constant at the base station. To that end, the 
transmission circuit 1 has also a great dynamic range 
(nearly 80 dB) so as to transmit a low-level signal to a 
high-level signal. 

Since transmission is performed at such a level as 
to be receivable even by a cellular telephone at a distant 
place as described above, an exceedingly high level sig- 
nal is to be received when, for example, a cellular tele- 
phone is used near the base station. Therefore, distor- 
lion is prevented from occurring particularly in the inter- 
mediate frequency amplifier circuit 15 at the second 
stage and the subsequent circuits by reducing the gain 
in the intermediate frequency amplifier circuits 14 and 
1 5 through AGC voltage from the AGC voltage terminal 
16. 

In the present invention, there is provided a switch- 
ing circuit 27 consisting of three switch transistors 24, 
25 and 26 in such a manner that in the CDMA mode, 
the switching circuit 27 causes the second switch diode 
6 in the first switching circuit 7 and the fourth switch di- 
ode 10 in the second switching circuit 11 to be in con- 
duction, and the first switch diode 5 in the first switching 
circuit 7 and the third switch diode 9 in the second 
switching circuit 11 to be in non-conduction. Thus, a re- 
ceived signal based on the code division multiple access 
system inputted through the antenna multiplexer 2 is ar- 
ranged to be inputted to the SAW filter 12 not through 
the low noise amplifier circuit 8 but through the bypass 
circuit 23. 

Also, in the FM mode, the first switch diode 5 in the 
first switching circuit 7 and the third switch diode 9 in the 
second switching circuit 11 are caused to be in conduc- 
tion, and the second switch diode 6 in the first switching 
circuit 7 and the fourth switch diode 10 in the second 
switching circuit 11 are caused to be in non-conduction. 
Thus, a received signal based on the frequency division 
multiple access system inputted through the antenna 
multiplexer 2 is arranged to be amplified by the low noise 
amplifier circuit 8 and inputted to the SAW filter 12. 

More specifically, a switching signal for switching 
this cellular telephone to the CDMA mode or the FM 
mode is caused to be inputted, to the base of the first 
switch transistor 24 of NPN type emitter-grounded in the 
switching circuit 27, supply voltage B is applied to the 
emitter of the second switch transistor 25 of PNP type, 
whose base is connected to the collector of the first 
switch transistor 24, the collector of the second switch 
transistor 25 is connected to the anode of the first switch 



diode 5 in the first switching circuit 7 through the first 
inductor 19 of the matching circuit 21 , and is also con- 
nected to the anode of the third switch diode 9 in the 
second switching circuit 1 1 through a choke inductor 28. 
s Further, the collector of the second switch transistor 25 
is connected to the collector of the transistor 17 in the 
low noise amplifier circuit 8 through a load inductor 29 
of the transistor 17. K 

Also, there is provided the third switch transistor 26 
10 of PNP type whose base is connected to the collector 
of the second switch transistor 25, the collector of the 
third switch transistor 26 is connected to a connection 
point between the resistance 22 of the bypass circuit 23 
and the anode of the fourth switch diode 10 in the sec- 
ts ond switching circuit 11 , and further, the supply voltage 
B is applied to its emitter together with the emitter of the 
second switch transistor 25. Thus, a switching signal to 
low level ("0") is arranged to be applied to the base of 
the first switch transistor 24 in the CDMA mode, and a 
20 swilching signal to high level ("1"), in the FM mode. 

The respective cathodes of the first and second 
switch diodes 5 and 6 in the first switching circuit 7 are 
grounded through a common bias resistance 00, and 
the respective cathodes of the third and fourth switch 
25 diodes 9 and 10 in the second switching circuit 11 arc 
also grounded through a common bias resistance 31 . 
Further, the collector of the third switch transistor 26 is 
grounded through a bias resistance 32. 

In the FM mode, when a high-level switching signal 
30 is applied to the base of the first switch transistor 24, the 
collectors of the first and second switch transistors 24 
and 25 areconductively connected to the emitters there- 
of respectively so that the supply voltage B is applied to 
the anodes of the first and third switch diodes 5 and 9. 
35 Thus, these switch diodes 5 and 9 are conductively con- 
nected with each other, and the supply voltage B is ap- 
plied to the collector of the transistor 17 in the amplifier 
circuit 8. Also, the collector of the third switch transistor 
26 is conductively disconnected from the emitter there- 
to of, and accordingly, the supply voltage B is not supplied 
to the respective anodes of the second and fourth switch 
diodes 6 and 10, but these switch diodes 6 and 10 enter 
an inverse bias state, and are not conducting. There- 
fore, a received signal inputted through the antenna 
45 multiplexer 2 does not pass through the bias circuit 23, 
but is amplified by the low noise amplifier circuit 8 to be 
inputted to the SAW filter 1 2. 

On the other hand, in the CDMA mode, when a low- 
level switching signal is applied to the base of the first 
50 switch transistor 24, the collector of the second switch 
transistor 25 is conductively disconnected from the emit- 
ter thereof, and the supply voltage B is not applied to 
the. first and third switch diodes 5 and 9, but enter an 
.inverse bias state and are not conducting. Also, the sup- 
55 p|y voltage B is not supplied either to the collector of the 
transistor 17 in the low noise amplifier circuit 8. On the 
. other hand, the collector of the third transistor 26 is con- 
• ductively connected to the emitter thereof so that supply 
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voltage is applied to the anodes of the second and fourth 
switch diodes 6 and 10 for conduction. Therefore, the 
received signal inputted through the antenna multiplex- 
er 2 is inputted to the SAW filter 12 through the bypass 
circuit 23 without passing through the low noise amplifier s 
circuit 8. v 

Therefore, in the CDMA mode, even if there exists 
another cellular telephone which is transmitting a high- 
level signal in the vicinity within an area where this cel- 
lular telephone is used, no distortion due to mutual mod- to 
ulation occurs in this low noise amplifier circuit 8 be- 
cause no high-level signal from another cellular tele- 
phone is inputted to the low noise amplifier circuit 8 Al- 
so, since the received signal is inputted to the SAW filter 
12 through the bypass circuit 23, the signal to be input- ts 
ted to this SAW filter 12 is inputted at a lower level than 
a level amplified by the gain of the low noise amplifier 
circuit 8. Therefore, distortion due to mutual modulation 
caused in the mixer circuit 13 and the intermediate fre- 
quency amplifier circuits 14 and 15 which are connected 20 
to the latter stage of the SAW filter 12 becomes less. In 
this case, the more the value of the resistance 22 in the 
bypass circuit 23 is increased, the less this distortion 
can be made. 

Also, in the FM mode, the second and fourth switch 2s 
diodes 6 and 10 enter an inverse bias state and are not 
conducting, and therefore, the received signal from the 
antenna multiplexer 2 does not flow into the bypass cir- 
cuit 23, and the received signal amplified by the low 
noise amplifier circuit 8 does not flow backwards 30 
through the bypass circuit 23 either. Similarly, in the CD- 
MA mode, the first and third switch diodes 5 and 9 enter 
an inverse bias state and are not conducting, and there- 
fore, the received signal from the antenna multiplexer 2 
does not flow into the matching circuit 21, and the re- 35 
ceived signal from the fourth switch diode 10 in the by : 
pass circuit 23 does not flow backwards through the low 
noise amplifier circuit 8 either. Therefore, the bypass cir- 
cuit 23 can be well isolated from the matching circuit 21 
and the low noise amplifier circuit 8 46 

In this respect, in the CDMA mode, since the 
transistor 17 in the low noise amplifier circuit 8 is in a 
non -activated state, it becomes difficult, even only for 
this reason : lor the received signal from the fourth switch 
diode 10 in the bypass circuit 23 to flow backwards 
through the low noise amplifier circuit 8. Therefore, the 
isolation does not pose any problem in practical use 
even if the third switch diode 9 is not provided. In this 
case : the second switching circuit 11 becomes simpler 
because the third switch diode 9 is not provided. so 

In this respect, when the received signal based on 
the CDMA mode exceeds a predetermined level, it is 
also possible to input a low-level switching signal in the 
C DMA mode to be inputted to the base of the first switch 
transistor 24. More specifically, when the received sig- 55 
nal based on the CDMA mode is at a low level (range 
of nearly -105 dBm to -95 dBm), a high-level switching 
signal is applied to the base of the first switch transistor 
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24 in 'advance, and a tow-level switching signal is 
caused to be inputted when the received signal is at a 
high level (for example, when -90 dBm is exceeded). 

If performed as described above, a disturbing signal 
will be amplified by the low noise amplifier circuit 8 within 
a range of low level disturbing signals also in the CDMA 
mode, but distortion due to mutual modulation produced 
in the low noise amplifier circuit 8 will be able to be re- 
duced because the signal level is low. Also, since it does 
not pass through the bypass circuit 23, but is amplified 
by the low noise amplifier circuit 8, the carrier to noise 
ratio of the desired signal is also improved. Therefore, 
the level of the received signal on switching to the by- 
pass circuit can be appropriately set by considering 
trade off between distortion through a disturbing signal 
and the carrier to noise ratio of the desired signal. Fur- 
ther, when switched to the bypass circuit 23, the level of 
a signal inputted to the SAW filter 46, the mixer circuit 
47, the intermediate frequency amplifier circuits 48 and 
49 and Ihe like depends upon the value of the resistance 
22 of the bypass circuit 23, and affects the distortion in 
these processing circuits and the carrier to noise ratio. 
Accordingly, the value of the resistance 22 can be ap- 
propriately set also from this viewpoint. 

In this case, as shown in Fig. 2, AGC voltage from 
an AGC voltage terminal 16 is inputted to a comparator 
34 through a change-over switch 33 between CDMA 
mode and FM mode, and a switching signal is generated 
by comparing it with reference voltage Vr by this com- 
parator 34 to be inputted to the first switch transistor 24. 
The reference voltage Vr has been set at the same volt- 
age as AGC voltage developed at the AGC voltage ter- 
minal 16 when the input signal level is, for example, -90 
dBm. Thus, when the input signal level exceeds -90 
dBm, the output from the comparator 34 is at a high lev- 
el, is converted into a low level by the next inverter 35, 
and is inputted to the base of the first switch transistor 
24 to interrupt continuity between collector and emitter 
As a result, the collector of the third switch transistor 26 
shown in Fig. 1 is conductively connected to the emitter 
thereof, and the second and fourth switch diodes in the 
bypass circuit 23 are conductively connected. 

If the input signal level is lower than -90 dBm, the 
output from the comparator 34 is in a low level state, a 
high-level switching signal is inputted to the base of the 
first switch transistor 24, the collector and the emitter of 
the second switch transistor 25 are conductively con- 
nected so that the first and third switch diodes are con- 
ductively connected and the supply voltage B is supp lied 
to the collector of the transistor 17 in the low noise am- 
plifier circuit 8. Also when the change-over switch 33 is 
connected to the FM mode side, the output from the 
comparator 34 is at a low level, a high-level switching 
signal is inputted to the base of the first switch transistor 
24, the collector and the emitter of the second switch 
transistor 25 are conductively connected so that the first 
and third switch diodes are conductively connected and 
the supply voltage B is supplied to the collector of the 
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transistor 17 in the low noise amplifier circuit 8. 

By thus generating a switching signal to the first 
switch transistor 24 by the comparison between the 
AGC voltage and the reference voltage, a received sig- 
nal in the CDMA mode can be caused to pass through 5 
the bypass circuit 23 at any level of the input signal. 

While the present invention has been described 
with reference to the illustrative embodiment, this de- 
scription is not intended to be construed in a limiting 
sense. Various modifications of the illustrative embodi- io 
ment will be apparent to those skilled in the art on ref- 
erence to this description. It is therefore contemplated 
that the appended claims will cover any such modifica- 
tions or embodiments as fall within the true scope of the 
invention. 15 



Claims 

1. A receplion circuit lor a cellular telephone, sharing 20 
the use ol a code division multiple access system 
and a frequency division multiple access system, 
and comprising: 

an amplifier circuit at the forefront stage; 25 
a bypass circuit connected to said amplifier cir- 
cuit at the forefront in parallel therewith, having 
lower gain than said amplifier circuit at the fore- 
front stage: and 

a common processing circuit connected to the 30 
latter stages of said amplifier circuit at the fore- 
front and said bypass circuit; 
wherein a received signal is induced to said 
processing circuit through said amplifier circuit 
at the forefront stage when the level of the re- 35 
ceived signal is not higher than predetermined 
voltage, and the received signal is induced to 
said processing circuit through said bypass cir- 
cuit when the level of the received signal ex- 
ceeds the predetermined voltage. *o 

2. A reception circuit for a cellular telephone according 
to Claim 1, wherein said processing circuit has an 
intermediate frequency amplifier circuit, and when 
AGC voltage for controlling the gain of said interme- 45 
diate frequency amplifier circuit is not higher than 
predetermined voltage, said received signal is in- 
duced lo said processing circuit through said ampli- 
fier circuit at the forefront stage, and when said AGC 
voltage exceeds the predetermined voltage, said so 
received signal is induced to said processing circuit 
through said bypass circuit. 

3. A reception circuit for a cellular telephone according 
to Claim 2, further comprising: a first switching cir- 
cuit provided on the input sides of said amplifier cir- 
cuit at the forefront and said bypass circuit; a sec- 
ond switching circuit provided on the output sides 



of said amplifier circuit at the forefront and said by- 
pass circuit; a comparator foroutputting a high level 
signal or a low level signal by comparing said AGC 
voltage with said predetermined voltage: and a 
switching circuit for controlling said first and second 
switching circuits in response to an output signal 
from said comparator. 

4. A reception circuit for a cellular telephone according 
to Claim 3, wherein said first switching circuit com- 
prises a first switch diode and a second switch di- 
ode; said second switching circuit comprises a third 
switch diode and a fourth switch diode; said ampli- 
fier circuit at the forefront stage is provided between 
the first switch diode and the third switch diode; said 
bypass circuit is provided between the second 
switch diode and the fourth switch diode: when said 
AGC voltage is not higher than said predetermined 
voltage, said first and third switch diodes are both 
caused lo be in conduction, and said second and 
fourth switch diodes are both caused to be in non- 
conduction, and when said AGC voltage exceeds 
said predetermined voltage, said first and third 
switch diodes are both caused to be in non-conduc- 
tion, and said second and fourth switch diodes arc 
both caused to be in conduction. 

5. A reception circuit for a cellular telephone according 
to any preceding claim, wherein the supply of sup- 
ply voltage for operating said amplifier circuit at the 
forefront stage is stopped when said received signal 
is induced to said processing circuit through said 
bypass circuit. 

6. A reception circuit for a cellular telephone according 
to any preceding claim, wherein said bypass circuit 
is provided with attenuating means. 
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(54) Reception circuit for cellular telephone 

(57) A reception circuit for a cellular telephone ac- 
cording to the present invention shares the use of a code 
division multiple access system and a frequency divi- 
sion multiple access system, comprises: an amplifier cir- 
cuit (8) at the forefront stage; a bypass circuit (23) con- 
nected to the amplifier circuit at the forefront in parallel 
therewith, having lower gain than the amplifier circuit at 
the forefront stage; and a common processing circuit 



(36) connected to the latter stages of the amplifier circuit 
at the forefront and the bypass circuit, and when the lev- 
el of a receivied signal is not higher than predetermined 
voltage, induces the received signal to the processing 
circuit through the amplifier circuit at the forefront while 
when the level of the received signal exceeds the pre- 
determined voltage, the received signal is induced to the 
processing circuit through the bypass circuit. 
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